Two methods for measuring plasma alkaline phosphatase activity are compared: one makes use of phenyl phosphate, carbonate-bicarbonate buffer, and continuous-flow methodology; the other of p-nitrophenyl phosphate, diethanolamine buffer, and reaction-rate analysis. Results by the methods correlate well (r = 0.98) over a wide range of values (up to 10-fold the upper limit of normal). A factor can therefore be applied to convert results by one method into those that would be obtained by the other. The possibility that the presence of different proportions of isoenzymes in the plasma will affect this factor is considered. We have used the new method, with a conversion factor, as the routine method of alkaline phosphatase measurement in a clinical chemistry laboratory, with no problems.
Plasma Alkaline Phosphatase Assay: Interconversionof Results by Two Methods

R. Helen Eaton
Two methods for measuring plasma alkaline phosphatase activity are compared: one makes use of phenyl phosphate, carbonate-bicarbonate buffer, and continuous-flow methodology; the other of p-nitrophenyl phosphate, diethanolamine buffer, and reaction-rate analysis. Results by the methods correlate well (r = 0.98) over a wide range of values (up to 10-fold the upper limit of normal). A factor can therefore be applied to convert results by one method into those that would be obtained by the other. The possibility that the presence of different proportions of isoenzymes in the plasma will affect this factor is considered. We have used the new method, with a conversion factor, as the routine method of alkaline phosphatase measurement in a clinical chemistry laboratory, with no problems.
We have compared methods for alkaline phosphatase (EC 3.1.3.1) in which phenyl phosphate and p-nitrophenyl phosphate are used as substrates, in an attempt to find a conversion factor that would allow the results from one method to be reported in terms of the other. 
Materials and Methods
Method
Results
Correlation.
The enzyme activities obtained by the two methods and the statistical relationship between them are shown in Figure 1 t -test was applied to the results there was a significant difference between the methods (P < 0.001). Table 1 shows results of the test of the precision of the methods.
Isoenzyme studies.
As far as is known, none of the 352 specimens contained placental alkaline phosphatase. To discover whether the ratio of the activities by the two methods was altered when a significant amount of placental alkaline phosphatase is present in the plasma, we obtained several specimens thought to contain this isoenzyme. The plasmas were assayed by both methods, then incubated at 65 #{176}C to destroy the nonpiacental isoenzymes of alkaline phosphatase (3) and reassayed, the values for method 2 being multiplied by 0.349 for direct comparison.
Of the 38 specimens treated in this manner, 27 showed heat-stable alkaline phosphatase activity by both methods, 10 showed no enzyme activity by either method after incubation, and the remaining specimen had a small activity (8 U/liter) by method 1 and none by method 2. Figure 2 shows the results for both the total and the placental alkaline phosphatase activity for the 27 specimens containing the heat-stable enzyme. Table 2) .
Discussion
The advantages of a continuous monitoring method over an end-point assay procedure have been outlined by Rosalki (5) . The most significant disadvantages of the continuous-flow method are that the linearity of the enzyme reaction cannot be monitored, that the time of incubation is difficult to measure accurately because dialysis is involved, and that values exceeding 350 U/liter require that the sample be diluted. All The main disadvantage of method 2 is the use of p-nitrophenyl phosphate, which may be hydrolyzed at different rates relative to phenyl phosphate by different isoenzymes (6) . Although poor correlation might be expected between two methods, which vary both in conditions of assay and in the principle of measurement, this was not found to be so. Other workers (7, 8) have also found good correlation between methods using these substrates but under different assay conditions. The higher CV for the within-day precision of method 2 (Table 1) could he attributed to the use of a manual pipetting device with poor precision to dispense the plasma in this method, whereas the higher day-to-day precision of method 1 is probably a reflection of the difficulties involved in temperature control and timing of the incubation period.
In method 1 specimens with activities exceeding 350 U/liter required dilution before assay. This resulted in errors arising from dilutions being made and the wrong multiplication factor applied and in the introduction of a systematic bias as a result of dilution itself (9) .
For the paired values from the original trial, the mean for the results within the "normal" range is higher for method 2, Fig. 3 . Histog-am of 2000 routine patient results before and after the change in the alkalinephosphatase method (Figure 1) . In contrast, when each method was in routine use, the mean was higher for method 1 ( Table 2 ). Since these comparisons indicate a possible alteration to the conversion factor in opposite directions, the differences may well be due to poor precisionfor results within the "normal" range for one or both methods. We conclude that measurement of alkaline phosphatase activity by the rate of hydrolysis of p-nitrophenyl phosphate is a reliable and simple method, and we consider it possible, as an interim measure, to apply a conversion factor to the results to bring them in line with results by the automated phenyl phosphate method previously used in our laboratory.
A change in the "normal" range and possible confusion over interpretation of results is thus avoided.
